An intact cytoskeleton is required for prolonged respiratory burst activity during neutrophil phagocytosis.
The temporal relationship between phagocytosis and respiratory burst activity was investigated. Neutrophil uptake of yeast particles was synchronized and the kinetics of the oxidative burst was determined using an isoluminol/luminol amplified chemiluminescence system. The reactive oxygen species were mainly generated intracellularly (defined as the activity that remained in an luminol-enhanced system in the presence of superoxide dismutase and catalase). Following phagocytosis, the intracellular response rapidly reached a level close to the maximum and the activity was almost constant for the first 10 to 15 min. The response then slowly declined. The presence of cytochalasin B, an inhibitor of actin polymerization, greatly reduced the respiratory burst activity, and this was true also when the inhibitor was added after completion of uptake of yeast particles. Our results thus show that there is a continuous production of oxygen metabolites long after phagocytosis is completed. There is also a requirement for an intact cytoskeleton for prolonged superoxide production inside the phagosome.